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The present invention relates to a method for fitting a 
transponder with a chip and a coil to a metal body. The 
invention furthermore relates to a transponder module 
which is particularly highly suitable for carrying out 
the method . 

Transponders comprising a chip and a coil have beeii known 
for k long time and are used in different fields where 
non-contacting data interchange is intended to take place 
between the chip of the transponder and a reader. The 
data interchange in this case taJces place via alternating 
electromagnetic fields, for which purpose the transponder 
has an appropriate antenna in the form of a coil. The 

for example, for smart' 
cards which operate without any contact being made. In 
addition to application, fields such as these in environ- 
ments where there are largely no disturbances, fields of 
use also exist in which the transponders are used di- 
rectly on electrically conductive surfaces, in particular 
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metallic surfaces. This is frequently the case in automa- 
tion, when transponders are used for object identifica- 
tion. 

In this context DE 196 22 387 Al proposes that the coil 
be wound on a flat mounting body and this mounting body 
be fitted to the surface of the metal body via appropri- 
ate attachment devices such that the axis of the coil 
lies approximately parallel to the surface of the metal 
body. 

This method has the problem that the transponder is sen- 
sitive to mechanical and thermal loads, vibration, etc. 
during operation. 

The object of the invention is thus to specify a method 
by means of which a transponder can be fitted to a metal 
body in a simple manner such that it is well protected. 
Furthermore, it is intended to specify a transponder mod- 
ule which is suitable for carrying out the method- 

According to the invention, this object is achieved in 
that the coil is wound in the form of a bar and is elec- 
trically connected at its ends to the electrical connec- 
tions of the chip, forming a transponder, and the 
transponder formed in this way is introduced in its en- 
tirety into- a cavity in the metal body in such a manner 
that the coil axis lies parallel to the metal surface, 
and at least part of the coil is positioned in the region 
of a window in the metal body. 
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Since the transponder coil is in the form of a rod and is 
arranged in the region of the window in the metal body, a 
magnetic field which is produced by the transmission coil 
of an appropriate RF (radio frequency) reader can excite 
the transponder coil through the window, so that the chip 
of the transponder can be read and can also be written 
to. The transponder is in this case protected against 
damage, since the transponder is embedded. in the cavity. 

One preferred embodiment of the invention provides that 
the transponder is introduced into the cavity in such a 
manner that it is completely surrotinded by metal except 
for the region of the window. In this case, it is suffi- 
cient for the window in the metal body to be in the form 
of a narrow gap whose length may be shorter than the coil 
and/or whose width may also be narrower than the coil . 
This meanel that the - transponder is very well jproteeted 
against darhage. By way of example/ the transponder can be 
introduced into a hole running parallel to the surface of 
the metal body, in which case it is then completely sur- 
rounded by metal, except for the hole opening and the 
window opening. 

Alternatively, it is possible to "introduce the transpon- 

* - 

der into a cavity in the form of a groove in the surface 
of the metal body. However, wit:h this embodiment, care 
must be taken to ensure that the groove is sufficiently 
deep that the transponder does not project above the sur- 
face of the metal body. 


In order to further increase protection for the transpon- 
der, one preferred embodiment of the invention provides 
that the transponder is embedded in an elastic material 
forming a transponder module before being introduced into 
the cavity in the metal body. This elastic material is 
preferably a soft plastic material, in particular sili- 
cone or polyurethane, which protects the transponder 
against thermomechanical stresses, the influence of 
shocks, vibration and mechanical impacts. 

In addition, it is possible to introduce the transponder 
module into a sleeve composed of a non-metallic material 
such as glass or plastic, which firstly offers additional 
protection and secondly also forms a closed unit from the 
transponder module which can easily be introduced into 
the cavity in the metal body, and can be positioned 
. therein . • . ' . ■ -^^V.--":" . - ' ■ . - ■ ; ^- 

Particularly in the situation where the cavity is in the 
form of a hole, the sleeve may in this case eaqpediently 
have a tubular shape, in which case the transponder is 
then introduced into the sleeve such that the coil axis 
runs parallel to the tube axis and is thus aligned in a 
defined manner with resjpect to the sleeve « 

In the; situation where a sleeve such as this is used, the 
transponder comprising the chip and coil can first of all 
be introduced into the sleeve, with the sleeve then being 
encapsulated with an elastic material; Alternatively, it 
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is possible to first of all embed the transponder into 
the elastic material, and then to provide it with the 
sleeve. Apart from this, the tubular sleeve may be de- 
signed to be open or else closed at each of its axial 
ends. 

One development of the present invention provides that 
the cavity in the metal body is encapsulated with a non- 
metallic elastic material once the transponder or the 
transporter module has been introduced, in which case a 
plastic material, for example, an epoxy resin, can expe- 
diently be used as the encapsulation material. The encap- 
sulation material is in this case preferably harder than 
the elastic material in which the transponder is embedded 
and/br with which the sleeve is filled, since it is es- 
sentially intended to provide the transponder with pro- 
tection against mechanical damage. The encapsulation ma- 
terial may in this case be the same colour as the metal 
body, so that the cavity cainnot easily be identified with 
the transponder introduced in it, thus offering addi- 
tional protection against malicious damage. 

with regard to further advantageous refinements of the 
invention, reference is made to the dependent claims and 
to the- following description of an exemplary embodiment, 
referring to the attached drawing, in which; 

Figure 1 shows a section view of , a transponder module, 
according to the present invention, which has 
been introduced into a hole in a metal body. 
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Figure 2 shows a plan view of the arrangement from Fig- 
ure 1 , 

Figure 3 shows a side view of the arrangement from Fig« 
ure 1, and 

Figure 4 shows the arrangement in Figure 1 with, in ad- 
dition, a transmission coil of an RF reader, in 
operation. 

Figures 1 to 3 show a transponder module 1 according to 
the present invention. This transponder module 1 has a ^ 
transponder 2 comprising a chip 3 and a coil 4 which is 
wound on a ferrite core 5 in the form of a bar and is 
electrically connected at their end regions to the elec 
trical connections 3a, 3b - also referred to as bond pads 
- of .the chip S/^t^ 2 is introduced into a 

tubular sleeve 7, which is closed at one of its axial 
ends, is composed of glass or plastic, and is filled with 
an elastic material 6, such as silicone or polyurethane . 
The transponder 2 is in this case positioned in the 
sleeve 6 such that the longitudinal axis of the coil 4, 
and of the ferrite core 5, lies parallel to the longitu- 
dinal axis of the sleeve 7, 

The transponder module l formed in this way is introduced ; 
into a cavity 8 in the metal body 9, which is in the form 
of a hole lying parallel to the surface 9a of the metal 
body 9 with the hole 8 having a window 10, in the form of 
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a gap, which is open towards the surface 9a of the metal 
body 9. The transponder module 1 is in this case posi- 
tioned in the hole 8 such that the transponder coil 4 is 
located in the region of the window 10, as can be seen 
particularly well in the plan view in Figure 2 and, fur- 
thermore, the transponder module 1, and hence the coil 4 
as well, are aligned approximately parallel to the sur- 
face 9a of the metal body 9 . 

the hole 8 in the metal body 9 with the transponder mod- 
ule 1 positioned in it is filled with an encapsulation 
material 11, which is preferably harder than the elastic 
material 6 in which the transponder 2 is embedded. By way 
of example, the encapsulation material 11 may be an epoxy 
resin. 

Apart from this. Figures 1 to 3 show well that the length 
1^ : <^f the transponder module 1 is greater than the 
length l^p of the reading window 10, and is also wider. 
Specifically, the dimensions of the read window 10 are 
chosen such that they are just sufficiently large that a 
magnetic field 12, which can enter the window 10 through 
the transmission coil 13 of an RF reader (which is other- 
wise not illustrated in any further detail) and can 
stimulate the coil 4 [lacuna] , so that the chip 3 of the 
transponder 2 can be read and can also be written to, as 
is indicated in Figure 4 . 


The transponder 2 is introduced in the manner according 
to the invention into the hole 8 in the metal body 9, as 
follows: 

First of all, as a first step, the coil 4 is wound on the 
ferrite core 5 and is electrically connected at its ends 
to the two electrical connections 3a, 3b of the chip 3, 
forming the transponder 2 . 

The transponder 2 formed in this way is then introduced 
into the sleeve 7, where it is positioned such that the 
longitudinal axis of the ferrite core 5 is aligned ap- 
proximately parallel to the longitudinal axis of the 
sleeve 7. The transponder 2 is fixed in this position by 
encapsulating the sleeve 7 with the elastic material 6, 

The transponder module 1 formed in this way is introduced 
into the elongated hole 8 in the metal body, 9 and is «pO" 
sitioned such that, firstly, the longitudinal axis of the 
sleeve 7 and hence also the longitudinal axis of the coil 
4 are aligned parallel to the surface 9a of the metal 
body 9 and, secondly, such that the coil 4 is positioned 
directly under the window 10 in the metal body. 9, The 
transponder module 1 is then fixed in the hole 8 by fill- 
ing the hole 8 with the encapsulation material 11. 


